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The sudden outbreak of COVID-19 at the end of 2019 has changed all of our lives. Public venues are closed, restaurants are empty, many people are unemployed, and social activities have been cancelled. This crisis is fundamentally transforming the world in which people live, work, and communicate. The streets and scenic spots, which used to be very crowded, are deserted now. Most of us are working from home for safety and doing our best to stop the spread of the virus. If we must go out, masks and other personal protection equipment are suggested or even required in certain locations. This situation has drastically changed our lives, opening a new style of research as well. With schools and labs shut down, courses are now offered online. Examinations, thesis defenses, workshops, and conferences are also run virtually via Zoom, Tencent Conference, and other apps/softwares. Thanks to the well-established internet and mobile networks, these approaches have become much more convenient for communication without geographical restrictions. I participated in a PhD thesis defense and found that the five committee members came from five different cities in three countries. We are also fortunate that there are now many learning resources online, such that we can choose what we are interested in to learn. Additionally, travel time typically spent going from home to the office or to conferences can be saved for more meaningful activities including spending more time with family members, learning new skills, and general self-improvement. My sons are both very happy as I can play with them every day without affecting my work. At the same time, many researchers around the world are now working hard to develop vaccines and drugs in the hope of bringing the epidemic under control and bringing people's lives back to normal. Our lives have totally changed and are being reinvented.

The spread of COVID-19 has again stimulated our reverence for nature. Nature is the most skilled synthetic chemist. As a typical example, life is the masterpiece of nature, which is the product involving a myriad of weaker links between molecules, and represents the highest level of chemical self-assembly. The combination of natural selection and the immense timescale upon which nature has worked has allowed for advances far beyond what we have been able to achieve. The molecular self-assembly process is governed by weak interactions, such as hydrogen bonds, van der Waals forces, and π-π interactions.[@bib1] Proteins form secondary structures such as helices and folding sheets through hydrogen bonds, hydrophobic interactions, and electrostatic forces. DNA accomplishes the mission of heredity by forming double helix structure through coding base pair hydrogen bonds and stacking interactions. Another example is amphiphilic phospholipids being driven by hydrophobic interaction to form a double-layer membrane, forming the basic unit of cells. Organisms are created by high-level assembly from cells to tissues and organs. Biological self-assembly features molecular building blocks that have a high degree of structural diversity and complexity, so as to realize a high degree of sophisticated structures, functional diversity, reversibility, error correction, self-repair, and response to external stimuli in the assembly process. Therefore, biological self-assembly is the source of structural design, principle, and functional innovation, inspiring researchers to develop and produce useful synthetic materials for human society by mimicking nature.

Viruses have been demonstrated to have good cellular invasion properties because of the rough surface consisting of spike proteins, which can bind strongly to cell membranes during the invasion process ([Figure 1](#fig1){ref-type="fig"} A). Inspired by the unique structures of viruses, many efforts have been devoted to fabricate new materials with the topological structures and functions mimicking viruses for biological applications. For example, uniform virus-like mesoporous silica nanoparticles with inner nanospheres surrounded by perpendicular nanotube antennas have recently been synthesized via a single-micelle epitaxial growth approach ([Figure 1](#fig1){ref-type="fig"}B).[@bib2] First, the silicate oligomer/surfactant/oil molecule spherical micelles can be formed because of the entropically driven self-assembly and direct the secondary assembly into mesostructured nanospheres. With the reaction, the third assembly of micelles tends to take place along the mesochannels of previously formed nanospheres through the epitaxial growth model, which leads to the formation of virus-like mesoporous silica nanoparticles. The multi-levelled assembly process can be well controlled. The resultant virus-like mesoporous silica nanoparticles possess a very uniform particle size with tunable nanotube lengths and inner diameters ([Figures 1](#fig1){ref-type="fig"}C and 1D). Individual nanotubes grow radially from the inner mesoporous silica nanospheres, forming a rough surface structure similar to the spike proteins of viruses. Excitingly, the obtained virus-like mesoporous silica nanoparticles can quickly invade living cells in large quantities, which is far superior to the smooth mesoporous silica nanoparticles. In addition, the virus-like mesoporous silica nanoparticles show unique internalization pathways and an extended blood circulation duration, which are both longer than that of the smooth mesoporous silica nanoparticles. Therefore, the virus-like mesoporous silica nanoparticles can be explored as an efficient drug delivery carrier for biological applications. The viruses provide the enlightenment for materials design and synthesis.Figure 1Chemical Self-Assembly for Virus-like Mesoporous Silica(A) Scheme of the viruses.(B) Schematic illustration of multi-leveled self-assembly for virus-like mesoporous silica nanoparticles via a single-micelle epitaxial growth approach.(C and D) TEM (C) and SEM (D) images of virus-like mesoporous silica nanoparticles.

Over the past decades, significant progresses have been witnessed in the chemical self-assembly for the synthesis of functional organic, inorganic, and organic-inorganic hybrid materials to mimic one or more essential behaviors or functions of life to solve the critical challenges faced by the humanity.[@bib3] However, there are still so many challenges on our way to develop materials via chemical self-assembly. With the effective control and elimination of the COVID-19 pandemic, research will eventually return back to normal. We foresee that chemical self-assembly will continue to be one of the most active research fields of chemistry and materials science. It is highly anticipated that chemical self-assembly see new advances or breakthroughs imitating nature.
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